INTRODUCTION
In 1961 the Commission on Molecular Structure and Spectroscopy compiled an extensive set of tables of wavenumbers 1 with illustrative spectra for the calibration of infrared spectrometers in the range 4300-600 cm -
.
That publication is in two parts: I-Tables for the calibration of moderately high resolution grating spectrometers requiring data of an absolute accuracy of ± 0.03 cm-1 or better, and II-Tables for prism and small grating instruments requiring data of an accuracy of ± 0.5 cm- 1 . A later publication by Rao, Humphreys and Rank 2 gave some additional data. In recent years the production of commercial spectrometers for the low frequency region and the extension of high resolution work into the far infrared by the use of Iiquid-helium cooled detectors have led to a wider interest in the range below 600 cm-1 • The Sub-Commission on Infrared and Raman Spectroscopy has carried out a reassessment of the data available for this Ionger wavelength region and has recognised a similar need for two sets of calibration tables as before-one with an accuracy of ± 0.03 cm- 
TABLES FOR THE CALIBRATION OF MODERATELY HIGH RESOLUTION SPECTROMETERS IN THE RANGE 600-1 cm-

1
The number of molecules with vibration-rotation or widely spaced pure rotation transitions in the region below 600 cm-1 is severely limited and there is therefore not a wide choice of calibration substances.
(i) Wang and Overend 3 have measured the v 2 band of deuterium cyanide under very high resolution over the range 635-509 cm-1 , and Maki 4 has applied the combination principle to measurements of the 10°0-00°0 (2630cm -1 ) and 10°0-01 1 0 (2061cm- 1 ) transitions of this molecule to obtain the same wavenumbers. The agreement between the two sets of data is very good indeed and the values probably have an absolute accuracy of better than ± 0.01 cm -
.
(ii) The pure rotation spectrum of water vapour covers the greater part of the range 600-10 cm-1 and offers the most useful wide range calibration data. However, because the molecule is an asymmetric top, the line structure is irregular and many of the observed absorption peaks are blends of two or more closely spaced lines. The peak positions of such blends are pressureand resolution-sensitive and care must be exercised in choosing the best calibration lines. Blaine and compared them with energy Ievels established from their own measurements in the vibration-rotation region (1580-2200 cm -1 ). As a result they were able to select calculated wavenumbers for many good calibration lines in the range 600-166 cm-1 . Lord 8 has measured the spectrum and carried out a similar assessment in the range 350-35 cm-1 , and Hall and Dowling 9 • 10 have measured the spectrum with the highest resolution in the ranges 250-125cm-1 (spectral slit width 0.14cm-
1
) and 125-18cm-1 (spectral slit width 0.07 cm-1 ). These data have been reassessed for calibration purposes and selected parts are presented below. In general, an attempt has been made to select only isolated lines so that the peak position of each will be independent of spectral slit width. However, in orderthat gaps between calibration lines should not be too large it has been necessary to include some blends; hence the tables mostly give 'peak contour positions' rather than 'rotation line positions'. For this reason each tableis Iabelied with an approximate range of spectral slit widths for which it is valid.
Within the tables, three classes of peaks are distinguished. Class A are lines isolated from neighbouring lines of comparable intensity by at least twice the appropriate spectral slit width and are considered to be accurate to better than ± 0.03 cm-1 ; class B peaks are resolution-sensitive and are probably accurate to ± 0.06 cm -1 and class C peaks are not accurate to ±0.06 cm-
•
613
The need for this classification is best shown by an examp1e. Line No. 55 of Tables 6 and 7 (96·06 cm -1 ) is placed in class B since it is close to its neighbour at 96.22 cm- 20 -22 have been studied accurately by many groups and the first two of these give the best calibration lines for the greater part of the region below 120 cm -
.
Below about 40 cm -1 nitrous oxide gives lines of rather more convenient intensities than HCN or CO.
(iv) Finally, there is the technique of recording the fundamental Vibrationrotation bands of carbon monoxide or hydrogen cyanide in high grating orders as calibration for farinfrared measurements made -with lower grating orders. This rnethod is strongly recommended when the filtering/ordersorting mechanism of the spectrometer allows easy changes of grating order, but many instruments are restricted by their mechanical design to calibration in the same order as that in which the unknown spectrum is being When working in the low frequency region it must be remernbered that the overlap of water vapour absorption lines of the atmospheric background can Iead to small inaccuracies in the positions of measured lines and this · problern exists, but is not always clearly apparent, even when a double beam spectrometer is used. The water vapour pure rotation spectrum is intense and although its effects can be reduced by flushing, it can only be eliminated by evacuating the spectrometer.
The Table above ...., 
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0'> CO --.r--========::::.. are pressure-and/or resolution-sensitive. The spectrum can be recorded with air of 50 per cent relative humidity in the spectrometer, pathlength 2-6 m, total pressure 75-25 Torr. The illustrated spectrum was recorded with spectral slit width ~ 1 cm- 1 . ...., The spectrum can be recorded with air of 50 percentrelative humidity in the spectrometer. pathlength 2-6m, total pressure 40-15 Torr. The illustrated spectrum was recorded with srcctral slit width '0.25-0.30 cm -1 . The spectrum can be recorded with a 10 cm cell and pressures of HCI up to 500 Torr. The absolute accuracy of the calculated values is believed tobe ±0.005 cm -1 or better. Since most spectrometers will not resolve the isotope doublets, the use of the mean wavenumber for calibration purposes is recommended.
The spectrum can be recorded with a 10 cm cell. Pressures of HBr up to 1 atm are required for the higher J Jines. t The rotational constants were determined from bands in the near infrared which were measured only up to J" = 31.
TABLES FüR THE CALIBRATION OF INFRARED SPECTROMETERS
Lines corresponding to J" = 32-40 must therefore be considered to be extrapolated values, but they are i.mlikely to be in error by a~ much a~ ± 0.02 cm-1 •
The spectrum can be recorded with a celllength of Io-50 cm and pressures of 20-120 Torr. The spectrum can be recorded with a cell Jength of 20-40 cm and pressures of COup to 600 Torr. wavenumber of Iine (vac.) (cm- 1 ) line (vac.) (cm- The spectrum can be recorded with a cell Jength of 40 cm and a pressure of 400-600 Torr.
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T ABLES FOR THE CALIBRA TION OF INFRARED SPECTROMETERS
INTRODUCTION
For small, low resolution spectrometers requiring calibration points accurate to ±0.5 cm-1 some of the Tabfes in Part III will be suitable, but in general fewer points are required in any particular wavenumber interval. For these instruments it is usually simpler to restriet the data to materials with widely spaced rotation lines or even to use substances in the condensed phase.
(i) W ater vapour: The water vapour spectrum is particularly useful at this Iower resolution since the effects of overlapping lines are not as serious as for high resolution instruments. ..., The spectrum can be recorded with a 10 cm cell and pressures of HCI up to 500 Torr. • camphor band b cyclohexanone band No. (vac.) (cm -
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